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The data presented in this thesis are the results of
test runs made on two styles of York wire mesh entrainment
separators. For the sake of brevity, the test units are
referred to throughout the text as demisters, which is the
trade name adopted by the manufacturer, the Otto H. York
Company, Inc.
The purpose of this work is to determine the effect of
liquid entrainment loading upon demister capacity. Two
definitions of demister capacity are presented, one of
which is the ultimate or flooding capacity beyond which
reentrainment occurs. The other may be considered a
reasonable design capacity which may be used for demister
sizing with adequate margin of safety in the event of
equipment upsets or surging conditions.
Although styles of demisters are available in addition
to those tested, the test results show the characteristics
of the most dense and least dense demisters currently manu-
factured. It is presumed that characteristics of demisters
of intermediate density may lie somewhere between those of
the demisters studied.
In view of the ever increasing acceptance of the demister
in industry, it is felt that further work as recommended in
the thesis is justified and would contribute significantly
toward a more clear understanding of the operating character-
istics of demisters.
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ABSTRACT
Two styles of knitted wire mesh entrainment separators,
or demisters were investigated to determine maximum useful
air flow rates over a wide range of liquid entrainment load-
ings. The demisters studied were six-inch thickness and
constructed of 0.011 inch diameter stainless steel wire.
The expression widely used to determine allowable design
velocity for gas through demisters is:
where 	 V = maximum design gas velocity, feet per second,
K = is a constant for the system,
di = density of entrained liquid phase, pounds per
cubic foot,
dv = density of gaseous phase, pounds per cubic foot.
In this work the factor K in the above equation is cor-
related with the liquid entrainment loading imposed upon the
demister for the system air-water by the expression:
where 	 G is the mass liquid entrainment loading rate,
pounds per hour per square foot,
K is the proportionality constant to be used
for a given condition of liquid load in equa-
tion 1.
B and m are constants for each demister style and for
either flood or load points as shown in Table
No. II.
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	 The air velocity at flooding is estblished as the air velocity beyond which reentrainment occurred above the demister. The load point is of more pratical significance with respectto the actual design and is at an air velocity less than that for the flood point.
	 The load point for the style 421 demister is from 20 to45 per cent below that for the style 931 demister over therange of liquid loadings studied.  The flood point for thestyle 421 demister is at a higher air velocity than that for
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History of Knitted Wire Mesh Entrainment Separators
The knitted wire mesh entrainment separator, or de-
mister as it is more commonly designated, was first made
commercially available in 1947 and has gained wide and
increasing acceptance as an efficient and economical means
for removal of entrained liquid particles from vapor and
gas streams.
Prior to the introduction of the demister, the most
common devices used for entrainment removal were flat plate
baffles which caused the gases to follow a tortuous path,
as well as chevron vanes and centrifugal or cyclone devices.
These have been gradually replaced by the demister because
of three outstanding reasons:
1.
High efficiency of removal over a range including
smaller sized particles as low as two microns in
size.
2
Low pressure drop which rarely exceeds one inch
of water at normal operating loads.
3
Lower cost because of low weight and ease of in-
stallation.
4
Compactness. Vertical space requirement is only
six to eight inches,
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It is probably the high entrainment removal effici-
ency over a wide operating velocity range, more than any
other factor, which has contributed heavily to the accept-
ance of the demister. Work by Carpenter (1) has demonstrated
excellent entrainment separation efficiency over a vapor
velocity range of two to twenty feet per second.
Demisters have found wide application in all types of
process equipment wherever a liquid and gas phase have been
contacted and entrainment thereby produced. Entrainment
control with demisters is performed efficiently in equip-
ment such as distilling columns, flash drums, absorbers,
scrubbers, evaporators and similar equipment under practi-
cally all conditions of temperature and pressure. Since
the knitted wire separators can be fabricated in a wide
variety of metals and alloys and some plastics, the demister
can be used under many conditions of corrosive environment*
Despite the wide and varied entrainment separation uses
to which demisters have been successfully applied, the vol-
ume of fundamental work published regarding their performance
characteristics has been small. The work of Satmangee (2)
and Stein (3) was concerned primarily with the use of wire
mesh pads as column packing and contacting media and not
specifically as a mist elimination element. Similar work
was also performed by Reddi and Mehta (4), Traugott (5),
Vilbandt (6) and Schurig (7).
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The investigation of Carpenter (1) studied the behavior
of the demister as an entrainment separator and defined the
efficiency, pressure drop and capacity characteristics of the
wire mesh separator in a salt water evaporator.
Physical Characteristics of Wire Mesh Demisters,
The wire mesh entrainment separator consists of a bed,
usually four to six inches deep, of spaced fine diameter
wires, interlocked by a knitting operation, to form a pad
with 97 to 98 per cent free volume. The demister is con-
structed using several layers of mesh, each having a diag-
onal corrugation running at about 70 degrees to the direction
of corrugation of the adjacent layers to give a rapid buildup
of wire mesh pad thickness.
The wire size most commonly used in demister construc-
tion is 0.011 inch diameter. It has been pointed out by
Carpenter (1) that smaller diameter wires can be used with
improved demister efficiency in smaller particle size ranges,
however, strength characteristics and cost have determined
the 0.011 inch diameter wire to be most practical for almost
all demister applications.
The demister design can be altered considerably during
manufacture to change performance factors such as entrainment
removal efficiency, pressure drop, capacity, and liquid hold-
up within the mesh during operation. This is accomplished by
using a different wire diameter or by varying the number of
feet of wire, or impingement targets, per unit volume of
mesh. The physical characteristic of the demister which is
most frequently referred to, and which reflects these de-
sign changes, is the mesh density. Table No, 1 shows, for
stainless steel demisters, the physical specifications of
the demisters tested for this thesis and are identified by
their York style numbers,
Table No, 1
York Style No, Mesh Density Wire Surface Area
421 12.0 lbs/ft3 132 ft2/ft3
931 5.0 lbs/ft3 55 ft2/ft3
The style 421 demister is generally used in a four inch
or six inch thickness for application where high entrainment
separation efficiency is required and where the liquid stream
is reasonably clean. The style 931 demister is most commonly
used in a six inch thickness. Although it does not offer the
high separation characteristics of the 421 demister, it can
be used for entrainment separation duty where the liquid is
dirty, viscous, or contains suspended solids, without adverse
effect upon performance of the demister. Efficiency of the
style 931 demister, as for other demister styles, can be im-
proved by increasing the mesh thickness.
Demisters are made in either a one-piece construction
for vessels up to 42 inches diameter, or in sectional con-
struction in any size where individual sections of the de-
mister can be admitted into the vessel through a manway.
The mesh sections are supported by support grids with a
high percentage free passage - usually about 95 per cent -
in order to present as low resistance as possible to back
drainage of collected liquids from the demister.
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DESIGN OF DEMISTERS
Determination of Demister Size
The demister or mesh blanket is almost always positioned
in a horizontal plane, whether the vessel in which the de-
mister is installed is a vertical tower or horizontal vessel.
During operation of the demister, the small particles of en-
trained liquid rise into the demister until contact is made
with a wire. The liquid particle adheres to the wire by
surface tension and, with the accumulation of additional
liquid particles, will grow somewhat and finally slide along
the wire until the droplet reaches a point of intersection
of two wires. These wire intersections form gathering points
for continued droplet growth until the force of gravity over-
comes the combined forces holding the droplet at the inter-
section, namely surface tension and the upward velocity force
of the rising vapor stream. At this point, the enlarged liquid
droplet falls from the demister and the entrainment removal
pattern thereby effected.
Several factors govern the horizontal mesh area re-
quired for a given entrainment separation application. An
expression, most frequently used to determine demister size
or capacity, is one developed by Souders and Brown (8) for
fractionating column design. They related the allowable
velocity of a rising vapor stream to the densities of the




= allowable vapor velocity in feet per second,
	
dl 	= liquid droplet density, pounds per cubic foot,
		





This equation, similar to Stokes Law, relates the rate
at which a body moves through a fluid to the force exerted
upon the body by the fluid through which the body is moving.
The value of K, which is constant only for a given
system, will actually depend upon several factors in general
demister applications. Although not specifically investi-
gated with respect to demister performance, the factors most
likely to affect K are:
1. Surface tension of liquid phase.
2. Viscosity of liquid phase.
3. Total system pressure.
4. Demister density or void space.
5. Suspended solids, or cleanliness of liquid.
6. Demister thickness.
7. Liquid entrainment loading.
Therefore, while a value for K equal to 0.35 is most
commonly used for many demister designs as established by .
York (9), nevertheless the effects of the above factors,
under certain conditions could cause wide departure from
this accepted value. High surface tension of the liquid
phase could cause faster droplet agglomeration and more
rapid liquid drainage. High liquid viscosity would retard
rate of liquid drainage and lower demister vapor capacity.
At greater system pressure, physical characteristics of the
vapor phase, other than change in density, may begin to have
a more pronounced effect upon demister performance. As de-
mister void space is reduced liquid accumulation within the
unit would be greater and thereby limit the maximum vapor
rate. Accumulation of solids suspended in the liquid phase
would have a similar effect. It would be reasonable to as-
sume that a thick demister would be capable of operation at
higher vapor velocities than a demister of less thickness,
without reentraining.
The last of the seven factors listed, liquid loading is
that with which this thesis is primarily concerned. The
effect of liquid loading upon demister capacity for two styles
of demister of different percentage voids is also studied.
In considering demister design, maximum total load
which the wire mesh pad can handle may be considered to be
the combined effects of liquid load and vapor load. It
would then seem reasonable that as liquid entrainment load-
ing is increased, under a given set of operating conditions,
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the maximum vapor rate at which the demister could satis-
factorily operate would be diminished. determination of
the possible relationship between liquid loading and maxi-
mum vapor loading would be helpful not only for conditions
of heavy entrainment, but also for heavier conditions of
liquid load. Typical of these would be the use of directly
imposed sprays for backwashing to maintain a clean demister
surface when entrainment is dirty or contains suspended
crystalline material.
Demister Efficiency
Carpenter (1) showed, on the basis of work by Langmuir
and Blodgett (10) that, for a given particle size, efficiency
of a wire mesh demister will be governed by the following
factors:
1. Wire size. The smaller the wire diameter, the
more efficiently the demister will remove droplets
of small particle size. Conversely stated, smaller
diameter liquid particles can be more efficiently
removed with wires of finer diameter.
2. Demister thickness. Since the efficiency of re-
moval of entrained droplets depends upon the
total number of targets in the path of the gas
stream, this can be easily effected by additional
layers of mesh, i.e., increasing the demister
thickness,
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3. 	 Vapor velocity. Since the demister is an inertial
type entrainment separator, increased vapor velo-
city promotes improved entrainment separation
efficiency by forcing the entrained particles to
collide with wire targets. At low vapor velocities
the particles are more likely to be deflected by-
the vapor stream-lines around the wire and thereby
drift through the demister.
Carpenter's derived expressions for demister efficiency
can be used to determine the effectiveness of a given demister
design for removal of particles of given size range. In most
industrial applications, actual measurement of particle size
is impractical and must often be estimated on the basis of
such related factors as means of entrainment generation, such




Definition of Load and Flood Points
The object of the thesis is to find a correlation be-
tween the liquid entrainment loading imposed against the
bottom surface of a demister, and a maximum allowable gas
velocity which can be used for demister design purposes.
As gas velocity is increased over a wide range and at a
fixed liquid load, the collected liquid within the demister
undergoes three phases of activity during which liquid drop-
lets continuously coalesce in the demister and drain back
against the rising gas stream. The three phases are
Phase one - Liquid penetrates in the bottom one-quarter
inch depth of mesh from a practically zero
gas velocity up to about one-half to two-
thirds the full demister capacity.
Phase two - Collected liquid penetrates deeper into
the demister with each additional increase
in air velocity.
Phase three - The liquid breaks through the top surface
of the demister and reentrains above the
wire mesh pad. At this point liquid no
longer drains from the demister.
Before runs were begun it was necessary to consider
possible means for defining the maximum allowable gas velo-
city to determine a point at which the demister could be
considered to be operating at a maximum useful limit .for
the given condition of liquid load. This maximum point
can be defined as follows:
A. The air velocity at which reentrainment occurs
above the demister. During actual tests, this
point was clearly indicated since small droplets
breaking through the top layer of mesh could be
seen depositing on the sides of the lucite column
above the test demister. This air velocity is
hereafter referred to as the flood point and cor-
responds to Phase three of liquid activity.
B. The air velocity at which a break or change in
slope occurs in the pressure drop vs. air velocity
curve when plotted on logarithmic coordinate graph
paper. This air velocity is referred to as the
loading point and is always at a lower air velocity
than that for the flood point. The change in slope
for these curves was most abrupt for the conditions
of high liquid loading and was only slight or barely
discernable for low liquid loadings. Consequently,
the load point is not always easily or precisely
located by graphical means alone.
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C. The air velocity at which the collected liquid
within the demister penetrates to a specified
depth into the bottom face of the mesh pad. Since
the liquid within the demister is constantly bubbl-
ing and moving, the liquid penetration can only be
roughly measured.
It was found during the runs that B above occurred at
about the same depth of liquid penetration for each demister
tested, regardless of the liquid load. The depth of penetra-
tion, corresponding to the loading point, was accurately
established in the high liquid load runs. At the lower
liquid loads, where the break in the curve was difficult to
locate graphically, the loading point was located by ref-
erence to the same depth of liquid penetration corresponding
to the loading point for the higher liquid load runs. The
load point thus selected was found to be about coincident
with the beginning of Phase two of liquid activity within
the demister. Therefore, C is actually an extension of B
and the two together help define the point of demister cap-
acity hereafter called the loading point.
Styles and Thickness of Demisters Tested
Several styles of demisters are commercially available
with the main, difference being that of mesh density or amount
of wire area per cubic foot of demister volume. The physical
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characteristics of the two demister styles tested are shown
in Table I, and represent the least dense and most dense
demisters used in industrial applications. The two demisters
tested were each a six inch mesh thickness which is about
representative of the usual thickness of demisters for most
actual installations.
Since the loading point for the demisters occurred at
a fixed penetration (one to two inches) of liquid above the
bottom of the demister, added mesh thickness would probably
have no effect upon the load point. However, a change in
mesh thickness would cause a change in the flood point since
the flood point is by definition, the air velocity at which
the liquid level in the demister finally reaches the upper
layers of mesh and liquid torn from the top surface of the
demister. Thus, if the thickness of the demister were in-
creased, greater air velocity would be required to lift the
liquid to the top of the demister, thereby causing a higher
flooding velocity, This apparent gain in demister capacity
would be accompanied, however, by excessive pressure drop.
EXPERIMENTAL RESULTS
Correlation of Demister Capacity with Liquid Loading
The load and flood points for each demister tested were
determined after several conditions of liquid loading between
the limits of 5 and 935 pounds per hour per square foot. The
range from 5 to 250 pounds per hour per square foot of liquid
load is about representative of the amount to be expected
under normal conditions of liquid entrainment as in evapora-
tors, scrubbers, spray chambers, or flash drums. The heavy
liquid loading range from 250 to 935 pounds per hour per
square foot would more likely be encountered when liquid
is directly sprayed against the bottom surface of the de-
mister by spray nozzles or during conditions of equipment
overload and upsets when approaching on-stream operation with
equipment.
Figure No. I shows, for flood points for both demisters,
the factor K of equation 1 plotted as the ordinate, against
the mass liquid loading rate G, in pounds per hour per
square foot, as the logarithmic abscissa. Figure II shows
the same relation for the load points for each demister at
each condition of liquid loading. While the data for the
load points on Figure II lie on a straight line over the
entire liquid loading range studied, the data for flood
points form a straight line only over the range 25 to 960
pounds per square foot. Over the range of G equal to 5 to
25, there is apparently little or no effect of liquid load-
ing upon flood point.
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The data shown on Figures I and II are correlated by
the following expression:
where 	 G is the mass liquid entrainment loading rate,
pounds per hour per square foot,
K is the proportionality constant to be used
for a given condition of liquid load in equa-
tion 1,
B and in are constants for each demister style and for
either flood or load points as shown in Table
No. II,
Table No. II
Demister Style 421 931
B 	 m B 	 m
Flood Point 3.71 -3.18 7.22 -8.70 25 - 930 #/hr, ft
Load Point 4.64 -7.15 7.64 -11.1 5 - 930 #/hr, ft 2
The constants B and in can now be used in equation 2 to
determine, at a given condition of liquid load, the value of
K for use in equation 1, Equation 1 is then applied for
determining either the load point or flood point for either
demister style,
FIGURE 1
FLOOD POINT for DEMISTERSvs.LIQUID ENTRAINMENT LOADING
LOAD POINT for DEMISTERSvs.LIQUID ENTRAINMENT LOADING
FIGURE II
Derivation of Correlation (Equation 2)
The air velocities at each demister loading and flood-
ing point were calculated in terms of the constant. K in
equation 1:
For the air-water system studied, at an average temperature
of 29° 0, equation 2 becomes:
The values of K corresponding to the flood points at each
condition of liquid load were calculated and plotted on semi-
logorithic graph paper as shown on Figures I and II. Since
K, plotted vs. G, the liquid entrainment loading is defined
by a straight line, the equation correlating the ordinate and
abscissa will be of the form
or, in terms of the variables represented in Figures I and II,
or
Since log b is a constant, equation 6 is more conveniently
represented as
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The constants given in Table II are derived analytically
by substituting the values from Figure I and II for two
conditions of liquid loading and corresponding K in equation
2 and solving the two resulting simultaneous equations for
the constants B and m.
Determination of Load and Flood Points
The data for the air velocity are plotted against the
demister pressure drop for each demister style and at each
condition of liquid loading. The data are shown on logar-
ithmic paper in Figure IX through XXXIV in the Appendix and
lie on a straight line at air velocities below the load
point. Above the load point the slope of the straight line
increases. The abruptness of this change in slope most
evident for the high liquid load runs and less noticable
for the low liquid load runs.
Flood points were determined during the runs by actual
observation of liquid reentrainment above the demister.
The air velocity at which this occurred is indicated on
each graph.
For almost all runs, the load point is indicated as a
break in the curve. The data for runs in the low liquid
load range do not always show this break clearly; therefore,
the load point was selected at the point at which liquid
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penetration had progressed to the same depth above the
bottom surface of the demister as had been observed for
the other runs where the break in the curve was evident.
This penetration at the load point was 1 - 1-1/2 inches
for the 421 demister and 2 - 2-1/2 inches for the 931
demister.
For reference purposes during the series runs, pres
sure drop across the dry demisters and wetted and drained
demisters were determined at several air velocities and




It was essential that the physical characteristics of
the water and air used for the liquid and gas phases respec-
tively be maintained constant throughout the tests. Since
outside air temperature and humidity would vary widely during
the duration of the tests, provision was made to heat the
air to 28° to 30° C and saturate the air in a water spray
chamber prior to admitting the air through the orifice meter
and test demister. Since the volume of air handled was
large, and would be constantly changed during the runs over
a wide range of air velocities, the heating and humidifying
load upon the equipment were reduced and easily maintained
constant by recycling the conditioned air to the suction
side of the blower. With this design, the heat supplied to
the air stream was only that required to make up for air
leakage and heat loss through the walls of the equipment.
In addition, the air rate could be varied over a wide range
with no adjustment of the heat input to the system.
Description of Equipment
The equipment used is shown on the schematic drawing
in Figure III and the photograph, Figure IV. The apparatus
consisted of a 5-7/16 inch inside diameter lucite tube,
-SCHEMATIC DRAWING OF EQUIPMENT-
FIGURE III
FIGURE IV
Equipment arrangement showing closed system air return
to blower inlet after passage of air through six-inch thick
test demister in vertical lucite column. Spray nozzle posi-
tion shown is that for low liquid loading range. Orifice
meter and approach and exit steel tubing are shown in lower
portion of photograph with humidifying chamber directly above,
Orifice manometer is on left-hand side of rack, with demister
pressure drop methanol manometer on right,
vertically mounted, in which the test demister was supported
on top and bottom by one-eighth inch rod bent to a triangle
and spring-fitted into the wall of the column. Figure V
shows both types of demisters tested. A component layer
of each demister is shown in Figure VI and portrays the
difference between the construction of the two mesh styles.
For all runs, the demisters were wrapped with a single layer
of knitted fiberglass mesh, as shown in Figure VIII, to give
a tight widewall seal and thereby prevent by-passing of air
between the demister and wall of the lucite column.
Pressure taps were located six inches below and above
the demister. Pressure differential across the demister
was measured during runs with a methanol filled manometer.
Provisions were made to allow the bottom pressure tap to be
blown back to purge it of water which accumulated in the
entrance to the tap from the water spray injected during
the runs. Air for purging was taken from the high pressure
side of the orifice meter used for measuring air flow. A
150 watt flood lamp positioned behind the test demister
permitted observation of the behavior of liquid in the de-
mister (not shown in Figure IV).
Entrainment was generated by pumping water at a measured
rate through a. rotameter and through spray nozzles of various
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FIGURE V
Six-inch thick, 5-7/16 inch diameter test demisters
(with outer fiberglass wrap removed).
FIGURE VI
Component layer of above demisters.
sizes, using a brass Oberdorfer gear pump. Sprayed water
drained back from the demister into a two-gallon capacity,
six-inch diameter stainless steel reservoir which surrounded
a three-inch diameter concentrically located stainless steel
air inlet pipe. The Lucite column was fitted into the
cylindrical reservoir to a depth of about five inches, thereby
effecting a water seal to prevent escape of air at this point.
The reservoir was provided with a water make-up inlet line
fitted with a funnel.
Air passing through the demister was returned through
six inch galvanized sheet metal stove pipe to the blower in-
let. Air leakage was minimized by taping all seams of the
galvanized pipe. The one horsepower Spencer turbine blower
was rated at 200 cubic feet per minute against a 10 inch
static pressure. Air flow was regulated with a butterfly
blast gate at the blower outlet.
Air was directed through a short length of four-inch
pipe in which a 650 - watt radiant heat element was fitted.
A powerstat was used for regulation of heat supplied by the
heating unit. The air then entered a horizontal 12-inch
diameter by five foot long humidifying chamber constructed
of Monel. Water was continuously recycled from the bottom
of the chamber and forced through a spray nozzle with a gear
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pump which injected the water at the upstream end of the
taxi. Near the downstream end of the tank a six-inch
thick, 12 inch diameter demister was installed to prevent
loss of water spray from the humidifying chamber into the
air outlet. A wet and dry bulb thermometer was located
a few inches downstream from the demister.
The saturated air at 28° to 300 C was then directed to
a seven-foot horizontal length of four-inch 0.D. seamless
steel tubing with an orifice meter for measurement of air
flow rate located four feet downstream from the entrance
to the length of tubing. Pressure drop across the orifice
was taken from vena-contracta pressure taps and measured
with a water-filled manometer. Sharp-edged orifice plates
used were 2.012 inches and 2.595 inches diameter.
The seven-foot steel tube discharged into a 90° elbow
which admitted the air through the vertical three-inch dia-
meter stainless steel inlet pipe and into the Lucite column.
A thermometer was located in the elbow for final air tem-
perature measurement.
Two entrainment spray nozzle arrangements were used
to generate sprayed entrainment over the wide range of liquid
loadings tested. For high liquid loads, a Spraying Systems
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nozzle 1/8 GG-1 was located five inches below the test de-
misters. For low liquid loads several sizes of nozzles
(Spraying Systems size 650017 through 65015) were located
24 inches below the demister,
For calibration of the spray loading delivered by
the low delivery nozzles, a short length of lucite column
was substituted in place of the test column® The height
of the calibration column was made equal to the distance up
to the bottom face of the demister as positioned in the
actual test column. Spray blown out of the calibration
column was trapped by a 12 inch diameter glass funnel in-
verted over the column as shown in Figure VII. Trapped
liquid was collected in an annular trough beneath the fun-
nel and drained into a graduate,
29
FIGURE VII
Calibration arrangement for low liquid load runs show-





that distance from funnel
to bottom of demister is
equal to length of lucite
calibration column above
funnel as shown in Figure VII.
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PROCEDURE
The equipment was first run for about one-half hour
to bring the system, including water in the humidifying
chamber and entrainment reservoir, to a temperature of
28° to 30° C. Humidifying and entrainment sprays were
run during the warm-up period to saturate the air. The
powerstat was regulated manually to maintain the system
in the desired temperature range. Prior to each set of
runs, the test demister was thoroughly wetted and allowed
to drain for three minutes.
For each of the several conditions of liquid loading
imposed by the spray nozzle against the style 931 demister,
air was passed through the demister at a low rate and the
corresponding pressure drop across the demister noted. The
air rate was then increased in about one-half foot per
second increments and corresponding pressure drop readings
made. At the same time, the depth of liquid level in the
demister was noted. When the demister was flooded as evi-
denced by droplets of reentrained water above the demister,
a final pressure drop reading was made. The manometer was
generally surging slightly below and at the load point and
the readings therefore approximated in this region. The
procedure was repeated for the style 421 demister. The same
data were also observed and recorded for both demisters when
dry and also wetted and drained with no imposed spray.
For air velocity measurement, the 2.012 inch diameter
orifice was used for velocities up to 15 feet per second.
Higher air velocities were not possible with this orifice
since pressure drop across the orifice restricted increased
flow from the blower. Therefore, a 2.595 inch diameter
orifice was used for measurement of air rates up to the
maximum flow of 22 feet per second. The larger orifice
was not useful for air rates less than ten feet per second
because of the low differential pressure reading on the
manometer scale.
For liquid entrainment loadings greater than 250 pounds
per hour per square foot, the full-cone 45° spray angle
nozzle was positioned five inches below the demister. All
spray from the nozzle was thereby intercepted by the de-
mister and water flow measured directly from a calibrated
rotameter. Since the full-cone nozzle, the smallest size
available, would not create spray at lower water reates,
it was necessary to use flat cone 65° spray angle nozzles,
located 24 inches below the demister. With this arrange-
ment, about 85 per cent of the spray was impinged against
the wall of the Lucite tube. The remainder of the spray
constituted the actual entrainment loading imposed upon
the demister. The entrainment loading was varied in the
low range to as low as five pounds per hour per square foot
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by substituting nozzles of successively smaller capacity.
The affect of nozzle pressure or air rate upon the amount
of entrainment reaching the demister for each nozzle was
found to be negligible. Liquid loading in the low range
could therefore be maintained constant over a wide air
velocity range. Calibration data for the nozzles is shown
in the Appendix on page 101.
The data taken during each run are also shown in the
Appendix on pages 42 to 70. The demister pressure drop
vs. air velocity curves are shown in the Appendix on pages
71 to 96 plotted on logarithmic paper for each demister
style and for each condition of liquid load.
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DISCUSSION
Basis for Selection of Suitable Desig Values
For demister design purposes a suitable value for K
must be found which will allow the demister to function
without overloading during short periods of abnormally high
vapor velocity due to surging or temporary upset conditions
in the equipment, Demister overloading can be defined as
the vapor velocity beyond which reentrainment occurs, This
corresponds to the flood point of the demister as shown in
Figure I, and could not be considered for design, since it
shows the ultimate capacity of the demister.
The load point suggests a safe design basis for de-
mister sizing, The load point curve for the style 931
demister generally lies about 16 per cent below the flood
point for this demister for almost all of the range of
liquid loadings studied, The load point for the more
dense style 421 demister varies from 65 per cent to 16
per cent below the flood point over the range 5 to 600
pounds per hour per square foot liquid loading, For liquid
loadings greater than included in this wide range, the
load point and flood point curves converge, Therefore for
almost all of the ranges of liquid loading studied for both
demisters, the load point defines a satisfactory vapor rate
at which demisters can be safely designed for various condi-
tions of liquid load,
It was mentioned earlier that a value for K = 0.35 (9)
is recommended for design for many demister applications.
Over the liquid loading range studied the flood and load
curves for the 931 demister lie above this value. For the
421 demister, the flood and load curves fall below K = 0.35
at G = 420 and 10 respectively, This appears to indicate
that K = 0,35 is possibly too conservative a design value.
However, other factors listed on page 7 p exist which can
influence the K value and which have not been correlated with
K to date. Therefore, while equation 2 i.s rigorous for the
system air-water, allowances must be made when applying the
correlation to other systems,
Flooding and Loading Characteristics of Demisters
The more dense style 421 demister floods in the low
liquid load ranges at a higher K, or air rate, than that
for the style 931 demister. As liquid load is increased,
as shown in Figure I, the capacity of the 421 demister
rapidly diminishes and falls below that for the 931 de-
mister at a G = 60. A similar trend, shown in Figure
exists in the comparison of the load points for each de-
mister, except the curve for the 421 demister lies below
the 931 demister load points over the entire liquid load-
ing range studied. Again, the air velocity at loading
drops off more rapidly for the more dense 421 demister.
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Over the range of G = 15 to 1000, the safe design capacity
or load point of the 421 demister ranges from 20 to 45 per
cent respectively below that for the less dense 931 demister.
It is evident on the basis of this data that the style
931 demister would be particularly useful for mist elimina-
tion applications where liquid entrainment loading is high.
Although not as efficient as the 421 demister in an equal
thickness, this deficiency of the 931 demister could be
compensated by providing added mesh thickness. This meas-
ure may not always be practical as the depth of mesh re-
quired in some instances could exceed the vertical space
limitations of the equipment.
While the 931 demister also has higher design capacity
as indicated by the load point curve on Figure II, the
ultimate flooding capacity of the 421 demister style is
about 12 per cent higher than the style 931 demister over
the range G = 5 to 26, which indicates a greater surge or
overload capacity for the 421 demister over this range of
low entrainment loadings commonly found in actual service.
The higher flooding capacity of the style 421 demister
in this low liquid loading range is not only contrary to that
observed at higher liquid loadings, but also contrary to that
which might be expected. To check the data in this low
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liquid loading range, a direct comparison was made to elim-
inate the possibility of error. This was done by substitut-
ing the 421 demister for the 931 demister immediately after
completion of a run at which the flood point for the 931
demister had been reached. Without changing air blast gate
or entrainment control valve settings, the 421 demister was
inserted, the equipment restarted and allowed to run. After
L15 minutes, the )121 demister had not flooded until the air
rate was slowly raised to that equivalent to K = 0.74, thus
confirming the data shown in Figure
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FUTURE WORK
Lower Ranges of Liquid Loading
It is believed that for the demister size studied that
generation of a spray liquid loading lower than G = 5 pounds
per hour per square foot is not possible with a directly
applied spray such as used in this study. Commercial pres-
sure spray nozzles are not available which will generate
spray at lower rates. Pneumatic atomizing nozzles deliver
considerably lower water spray rates; however, liquid
particles are submicron in size and defy capture for calibra-
tion of water delivered to the demister.
Future work should include study of the effect of lower
liquid entrainment rates upon K for both flood and load points.
The low liquid loading rates could be produced by generating
the entrainment with a pressure spray in a separate chamber
and admitting the entrainment-laden air from the chamber, at
a measured rate, into the main air stream at some point be-
low the test demister.
Other Demister Styles
In addition to the styles of demisters tested, several
additional designs of demisters bearing different style
designations are used in industrial applications. Consider-
ing the wide variation in performance characteristics of the
two demisters studied, it would be useful not only to
determine a liquid loading correlation for the other demister
designs, but also to find a correlation between IC at several
liquid loadings and some parameter such as mesh density,
surface area per cubic foot, or wire size.
Other Liquid-Vapor Systems
While individual study of other systems, such as water-
steam: oil-air, liquid hydrocarbon-gas phase hydrocarbon,
would be useful, future work should be directed toward find-
ing a general correlation which would relate important
variables such as viscosity, surface tension, and total
system pressure to the K value.
Using an air-water system, many of these variables
could be investigated. Small amounts of wetting agent
could be added to the water to vary surface tension over
a wide range without affecting other system variables,
Measured quantities of methyl cellulose might be added to
the water to change liquid viscosity over a wide spread of
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Lass liquid entrainment loading rate, pounds






Constants for each demister style and for
either flood points or load points as shown
in Table No. II.
Nomenclature for column headinGs for data in Appendix
is shown separately on following page,
DATA TAKEN DURING TEST RUNS




Pressure drop across orifice, inches water
	










Pressure drop across demister, inches of water,






Height above bottom face of demister to which
entrained liquid is carried before draining
back, inches,
	









Air wet bulb temperature in humidifying chamber,
	 G 	 = 	 Mass liquid entrainment loading, pounds per hour
per square foot.






: 650017B T1 = 28
Rotameter 	 : 13 (glass ball) T2 = 32
Spray Rate 	 : 6.5 cc/min. T3 = 31
G 	 : 5 #/hr, ft2
Po Vc Pm Ph P
.55 7.6 .3 .24 1
.95 10.0 .112 .34 1
1.16 11.0 .53 .43 1
1.47 12.3 .66 .53 1
1.8 13.7 .81 .66 1
2.1 14.8 .96 .77 1
2.32 15.5 1.06 .86 1-1/2
2.55 16.3 1.13 .92 1-1/2
2.76 17.0 1.23 1.0 1-1/2
2.8 17.1 1.23 1.0 2
2.92 17.4 1.28 1.04 2
3.09 17.8 1.31 1.07 a
3.25 18.4 1.11 1.14 1-3/4
3.4 18.8 1.45 1.18 2
3.65 19.5 1.60 1.3 3
3.9 20.1 1.83 1.49 3-1/2





: 650017 T1 = 30
Rotameter 	 : 13 	 (S.S. ball) T2 = 31
Spray Rate 	 : 25 cc/min. T3 = 30
G 	 : 16.5 #/hr, ft2
Po Vc Pm Ph P
41 6.5 .23 .19 1
.54- 7.5 .30 ,245 1
.87 9.5 .46 .37 1
1.05 10.6 .54 .144 1
1.25 11.4 .67 .55 1
1.56 12,7 .82 .67 1
1.83 13.8 .98 .8o 1-1/2
2.25 15.3 1.1 .9 1-1/2
2.48 16.0 1.18 .96 1-1/2
2.72 16.8 1.28 1604 1-1/2
2.83 17.2 1.35 1.1 1-1/2
3.0 17.7 1.11.6 1.19 2
3.14 18.1 1.53 1.25 2-1/2
3.28 18.4 1.66 1.35 3
3.4 18.8 1.72 1.4 3





: 65025 T1 = 30
Rotameter 	 : 25 	 (S.S. ball) T2 = 30
86 (;lass ball) T3 = 29
Spray Rate 	 : 35 cc/min.
G	 : 29 #/hr, ft 2
Po Vc Pm Ph P
1.02 10.3 .52 .42 1
1.44 12.3 .77 .63 1
1.72 13.4 .87 .71 1
2.1 14.8 1.04 .85 1
2.55 16.3 1.23 1.0 1-1/4
2.75 16.9 1.35 1.1 2
3.05 17.8 1.6 1.3 2-1/4
3.35 18.7 1.85 1.51 3-1/4





: 650050 Tl = 31
Rotameter 	 : 75 mm T2 = 31
Spray Rate 	 : 63 cc/min. T3 = 31
G 	 : 51.7 #/hr, ft2
Po Vc Pm Ph P
.76 8.8 .44 .36 1
.99 10. .58 .47 1
1.3 11.6 .76 .62 1
1.6 12.9 .88 .72 1-1/4
1.92 14.2 1.01 .82 1-1/2
2.15 14.9 1.14 .94 1-1/2
2.4 15.8 1.26 1.03 1-1/2
2.6 16.5 1.45 1.18 2
2.87 17.3 1.65 1.3L. 2-1/2
3.18 18.2 1.82 1.48 3




: 650067 T1 = 28
Rotameter 	 : 85 (S.S. ball) T2 = 30
Spray Rate 	 : 90 cc min. T3 = 29
G 	 : 74 #/hr, ft2
Po Vc Pm Ph P
.81 9.2 .45 .37 1
1.15 11. .67 .55 1
1.35 11.8 .78 .63 1-1/2
1.55 12.7 .85 .69 1-1/2
1.7 13.7 .95 .77 1-1/2
1.99 14.3 1.08 .88 1-1/2
2.14 14.9 1.2 .98 1-1/2
2.35 15..6 1.3 1.06 1-3/4
2.52 16.1 1.45 1.18 2
2.7 16.7 1.63 1.33 2-1/2
2.95 17.5 1.85 1.51 3-1/2
3.12 18 2.05 1.67 4





: 1/8 GG-1 T1 = 31
Rotameter 	 : 30 mm T2 = 31
Spray Rate 	 : 174 cc min. T3 = 31
G 	 . 143 # hr, ft2
Po Vc Pm Ph P
0.8 9.2 .47 .38 1
0.96 10 .55 .45 1-1/2
1.12 10.7 .67 .55 1-1/2
1.4 12 .83 .68 1-1/2
1.65 13.1 .96 .78 1-1/2
1.83 13.7 1.08 .88 1-1/2
2.0 14.4 1.23 1.0 1-1/2
2.09 14.7 1.32 1.07 1-1/2
2.35 15.7 1.5 1.22 2
2.5 16.2 1.63 1.32 2-1/2
2.68 16.7 1.8 1.47 3
2.85 17.3 1.95 1.59 4
2.92 17.5 2.07 1.69 4
3.0 17.7 2.35 1.91 Flood
.57 7.8 .31 .25 1-1/2
.70 8.6 .38 .31 1-1/2
.97 10 .52 .42 1-1/2
1.24 11.3 .69 .56 1-1/2




: 65015 T1 = 30
Rotameter 	 : 183 	 (S.S, ball) T2 = 30
Spray Rate 	 : 195 cc min. , T3 = 3.0
G 	 : 160 # hr, ft.2
Po Vc Pm Ph P
0.8 9.2 .45 .37 1-1/2
0.95 10. .52 .42 1-1/2
1.2 11.2 .65 .53 1-1/2
1.4 12 .78 .64 1-1/2
1.57 12.7 .9 .73 1-1/2
1.7 13.3 .98 .8 1-1/2
1.97 14.2 1.15 .94 1-1/2
2.12 14.8 1.3 1.06 1-3/4
2.34 15.6 1.45 1.18 2
2.53 16.2 1.63 1.32 2-1/2
2.8 17.1 2.0 1.63 4




: 1/8 GG-1 T1 = 30
Rotameter 	 : 50 mm T 2= 32
Spray Rate 	 : 355 cc/min.
T3= 31
T3 = 31
G 	 :. 287 #/hr, ft2
Po Vc Pm Ph P
0.5 7.2 0.3 .24 1
0.82 9.3 0.48 .39 1
1.05 10.5 0.61 .50 1-1/2
1.17 11 0.70 .57 1-1/2
1.36 11.8 0,83 .68 1-1/2
1.6 12,9 0.94 .77 1-1/2
1.7 13.3 1.04 .85 1-1/2
1.8 13.7 1.1 .90 2
2.03 14.5 1.33 1.08 2.
2.27 15.5 1.65 1.34 2-1/2
2.55 16.3 2.05 1.67 4-1/2





: 1/8 GG-1 T1 = 28
Rotameter 	 : 70 mm T2 = 30
Spray Rate 	: 540 cc/min. T3 = 29
G 	 : 443 Mar, ft2
Po Vc Pm Ph P
.51 7.3 .35 .29 1-1/2
.72 8.7 .0 .35 1-1/2
.95 10 .58 .47 1-1/2
1.15 10.9 .72 .59 1-1/2
1.4 12 .86 .70 1-1/2
1.64 13 1.04 .93 1-1/2
1.82 13.7 1.22 .99 2
1.98 14.3 1.0 1.2 2-1/2
2.1 4.8 1.7 1.38 3




: 1/8 GG-1 T1 = 29
Rotameter 	 : 100 mm. T2 = 30
Spray Rate 	 : 835 cc/min. T3 = 30
G 	 : 685 # hr, ft
Po Vc Pm Ph P
.53 7.4 .32 .27 1-1/2
.67 8.L .47 .38 1-1/2
.85 9.4 .54 .44 1-1/2
1.1 10.7 .72 .59 1-1/2
1.3 11.6 .87 .71 1-1/2
1.52 12.6 1.0 .81 2
1.66 13.2 1.18 .96 2
1.75 13.5 1.35 1.1 3
1.86 13.8 1.5 1.22 3
1.98 4.3 1.7 1.39 3-1/2
2.05 14.6 1.95 1.59 4





: 1/8 GG-1 T1 = 28
Rotameter 	 : 128 mm T2 = 28
Spray Rate 	 : 110 cc/min. T3 = 28
G 	 : 935 #/hr, ft2
Po Vc Pm Ph P
1.0 10.2 .62 .50 1-1/2
.72 8.7 .45 .37 1-1/2
1.26 11.5 .84 .68 1-1/2
1.58 12.8 1.2 .98 2
1.80 13.6 1.65 1.34 3-1/2
1.96 14.3 2.0 1.63 Flood
1.05 10.5 .68 .55 1-1/2
1.5 12.5 1.08 .88 2
1.33 11.7 .86 .70 1-3/4
1.45 12.2 1.02 .83 2




: 650017B T1 = 28
Rotameter 	 : 13 (Glass ball) T2 = 29
Spray Rate 	 : 6.75 cc/min. T3 = 28
G 	 : 5 #/hr, ft2
Po Vc Pm Ph P
.54 7.5 .50 .40 1/2
.64 8.2 .63 .50 1/2
.80 9.2 .72 .57 1/2
1.05 10.6 1.00 .79 1/2
1.4 12.0 1.47 1.17 1/2
1.54 13.0 1.7 1.35 1/2
1.86 13.9 1.98 1.57 1
2.1 J1.8 2.56 2.04 1-1/2
2.6 16.7 2.84. 2.26 1-1/2
3.1 18.0 3.43 2.72 2
3.8 20 3.9 3.1 2
4.14 21.5 4.4 3.5 3
4.6 22.0 4.7 3.7 3-1/2




: 650017 T1 = 31
Rotameter 	 : 13 	 (S.S. ball) T2 = 31
56 (Glass ball) T3 	 0
Spray Rate 	 : 25 cc/min.
G 	 : 16.5 #/hr, ft2
Po Vc Pm Ph P
2.37 15.7 2.3 1.8 1
.55 7.6 .47 .37 1/2
.75 8.8 .65 .52 :112
.94 9.9 .95 .77 1/2
1.1 10.7 1.1 .88 1/2
1.25 11. 1.3 1.03 1/2
1.43 12.2 1.66 1.33 1
1.72 13.4 1.85 1.47 1-1/2
2.15 15 2.24 1.78 1-1/2
2.6 16.5 2.52 2.0 1-1/2
3.0 17.6 2.85 2.26 1-1/2
3.3 18.5 3.1 2.48 2
3.65 19.5 3.3 2.62 2
3.85 20 3.55 2.83 2-3/4
4.0 20.5 3.76 3.0 3
4.47 21.5 4.56 3.6 4





: 650025 T1 = 32
Rotameter 	 : 25 	 (S.S. ball) T2 = 31
86 (Glass ball) T3 = 31
Spray Rate 	 : 35 cc/min.
G 	 : 29 #/hr, ft2
Po Vc Pm Ph P
.75 8.8 .73 .56 1/2
0.90 9.7 .95 .75 1/2
1.17 11.0 1.45 1.15 1
1.42 12.2 2.25 1.79 1-3/4
1.53 12.7 2.45 1.95 2
1.79 13.7 3.25 2.6 3





: 650050 T1 = 29
Rotameter 	 : 75 (S.S. 	 ball) T2 = 29
Spray Rate 	 : 63 cc/min. T3 = 28
G	: 51.7 #/hr, ft2
Po Vc Pm Ph P
.60 7.9 .75 .6 1/2
.74 8.8 .95 .76 1/2
.89 9.7 1.1 .87 1/2
.96 10 1.15 .92 1
1.08 10.7 1.53 1.22 1
1.17 11 1.72 1.37 1
1.36 11.9 1.95 1.55 1-1/2
1.59 12.8 2.15 1.7 1-3/4
1.82 13.8 2.45 1.95 1-3/4
2.35 15.6 3.0 2.4 1-3/4
2.75 17. 3.5 2.8 3
3.02 17.8 3.8 3 3
3.3 18.5 4.5 3.6 4
3.45 19.0 4.9 3.9 Flood
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RUN 18 and 26
Spray Nozzle
	
: 650067 T 1 = 28
Rotameter 	 : 85 (S.S. ball) T2 = 29
Spray Rate 	 : 90 cc/min. T3 = 28
G 	 : 74 #/hr. ft2
RUN 18
Po Vc Pm Ph P
1.06 6.0 .35 .28 1/2
1.42 6.9 .47 .37 1/2
1.92 8.0 .66 .52 1/2
2.38 8.9 .92 .73 1/2
2.7 9.5 1.06 .84 1/2
3.06 10.1 1.25 .99 1
3.52 10.8 1.45 1.15 1
3.8 11.3 1.75 1.39 1-1/2
4.25 11.8 2.02 1.60 1-3/4
4.72 12.5 2.3 1.83 2
5.3 13.2 2.5 1.98 2-1/4
5.95 4.0 2.7 2.15 2-1/4
6.30 14.4 2.85 2.26 2-1/4
6.6 14.7 3.0 2.38 2-1/2
6.05 15.0 3.2 2.5 2-3/4
7.07 15.2 3.25 2.6 3
7.8 16 3.55 2.8 3
2.15 15 3.2 2.5 3
2.55 16.3 3.65 2.9 3
2.83 17.2 4.3 3.4 4
3.15 18.6 4.8 3.8 Flood
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RUN 26
Po Vc Pm Ph P
.72 8.7 .88 .7 1/2
.82 9.3 1,02 .81 1/2
1.0 10.2 1.2 .95 1/2
1.17 11 1.83 1.45 1
1.35 11.8 2.15 1.71 1-3/4
1.56 12.7 2.35 1.87 2
1.85 13.8 2.65 2.1 2
2.22 15.2 3.1 2.5 2-1/2
2.38 15.7 3.55 2.8 3
2.6 15.5 4 3.2 3-1/2
2.8 17. 4.5 3.6 4






: 65010 T1 = 29
Rotameter 	 : 130 	 (S.S. ball) T2= 31
Spray Rate 	 : 126 cc min. T3 = 30
G 	 : 102 #/hr, ft2
Po Vc Pm Ph P
1.0 5.8 .32 .25 1/2
1.43 6.9 .46 ,.37 1/2
1.80 7.8 .65 .52 1/2
2.12 8.4 .76 .6 1/2
2.52 9.2 .98 .78 1/2
2.84 9.7 1.14 .9 1/2
3.26 10.4 1.38 1.08 1
3.38 10.7 1.42 1.13 1
3.6 11 1.8 1.43 1-1/2
3.75 11.2 2.07 1.65 2
4.0 11.5 2.36 1.87 2-1/4
4.27 11.9 2.37 1.89 2-1/4
4.7 12.5 2.62 2.08 2-1/2
4.92 12.8 2.82 2.2L 2-1/2
5.15 13.1 3.0 2.38 3
5.25 13.2 3.25 2.58 3
5.56 13.6 3.55 2.82 3
5.9 13.9 3.55 2.8 3
6.15 114.2 3.75 3.0 3-3/4
6.2 14.3 4.05 3.2 4
6.27 14.4 4.25 3.4 4
6.32 34.5 4.3 3.4 4
6.5 14.7 4.4- 3.5 Flood
60
RUN 23 and 5
Spray Nozzle
	
: 1/8 GG-1 T1 = 30
Rotameter 	 : 30 mm T2 = 30
Spray Rate 	: 174 cc/min. T3 = 30
G 	 : 143 #/hr, ft2
RUN 23
Po Vc Pm Ph P
1.1 6.1 .4 .32 1/2
1.3 6.6 .45 .36 1/2
1.55 7.2 .52 .41 1/2
1.9 8.0 .61 .49 1/2
2.35 8.9 .75 .60 1/2
2.67 9.5 .87 .69 1/2
2.94 9.9 1.05 .83 1/2
3.15 10.3 1.18 .94 1/2
3.45 10.8 1.3 1.03 1/2
3.9 11.4 1.55 1.19 1
4.15 11.8 1.6 1.27 1
4.55 12.3 1.85 1.47 1
4.87 12.7 1.92 1.57 1-1/2
4.82 12.7 2.80 2.23 2-1/2
4.95 12.8 3.05 2.4 2-1/2
5.2 13.2 3.1 2.4 2-3/4
5.3 13.3 3.35 2.6 3
5.64 13.6 3.5 2.8 3-1/2
5.85 13.9 3.7 2.95 3-3/4
6.1 14.2 3.85 3.05 4
6.3 14.4 4.1 3.3 4
6.5 14.6 4.5 3.6 Flood
6
RUN 5
Po Vc Pm Ph P
.98 5.7 .34 .27 1/2
1.3 6.4 .42 .34 1/2
1.57 7.2 .52 .42 1/2
1.95 8.1 .61 .49 1/2
2.18 8.5 .73 .58 1/2
2.6 9.3 .95 .76 1/2
2.86 9.8 1.1 .88 1/2
3.1 10.2 1.35 1.08 1
3.30 10.6 1.35 1.08 1
3.6 11.0 1.55 1.23 1
3.85 11.3 1.85 1.47 1-1/4
3.98 11.5 2.15 1.71 2
4.16 11.8 2.15 1.71 2
4.25 11.9 2.6 2.07 2-1/2
4.1 11.8 3.3 2.6 3






: 65015 T1 = 30
Rotameter 	 : 183 	 (S.S. ball) T2 = 30
Spray Rate 	 : 195 cc min. T3 = 29
G 	 : 160 #/hr, ft2
RUN 12
Po Vc Pm Ph P
.50 7.2 .53 .43 1
.76 8.9 .87 .71 1
1.0 10.2 1.36 1.11 1
.81 9.2 .98 .80 1
.92 9.8 1.17 .95 1
1.14 10.8 1.82 1.48 1-1/2
1.04 10.4 1.42 1.16 1
1.12 10.7 1.8 1.47 1
1.17 11.0 1.95 1.55 1-1/2
1.24 11.4 1.98 1.61 1-1/2
1.34 11.7 2.3 1.87 1-3/4
1.45 12.3 2.4 1.96 2
1.57 12.7 2.9 2.35 2-1/4
1.70 13.3 3.5 2.9 3-1/4
1.82 13.7 4.1 3.3 Flood
RUN 13
2.03 8.2 .7 .57 1/2
2.35 8.9 .82 .67 1/2
2.83 9.7 1.05 .86 1/2
RUN 13 (cont'd)
Po Vc Pm Ph P
3.02 10 1.2 .98 1/2
3.3 10.5 1.36 1.11 1
3.52 10.8 1.83 1.49 1-1/2
3.75 11.2 1.9 1.55 1-1/2
4.15 11.7 2.1 1.71 2
4.82 12.7 2.90 2.36 2-1/2
5.30 13.2 3.5 2.85 3
5.5 13.5 3.75 3.05 3-3/4
5.6 14.1 4.1 3.35 Flood
RUN 16
1.22 6.4 .43 .34 1/2
1.73 7.6 .61 .48 1/2
2.17 8.6 .87 .69 1/2
2.47 9.1 1.08 .86 1/2
2.70 9.5 1.3 1.03 1/2
3.0 10 1.42 1.13 1
3.48 10.7 2.0 1.59 1-1/2
3.65 11.1 2.38 1.9 2
3.8 11.3 2.6 2.06 2-1/2
4.05 11.6 2.7 2.15 2-1/2
4.5 12.2 2.95 2.35 2-1/2
4.5 12.3 3.4 2.7 3-1/4
4.8 12.6 3.6 2.9 4
5.0 12.9 4.0 3.2 4
5.1 13.1 4.2 3.4 4
5.3 13.3 4.6 3.7 Flood
RUN 25
Po Ve Pm Ph P
.51 7.4 .62 .49 1/2
.62 8.1 .85 .67 1/2
.88 9.6 1.35 1.07 1/2
1.0 10.2 1.6 1.27 1
1.13 10.8 1.95 1.55 1-1/2
1.28 11.6 2.40 1.91 2-1/4
1.47 12.3 2.7 2.15 2-1/2
1.67 13.2 3.1 2.5 3
1.95 14.3 3.5 2.8 3-1/2
2.03 14.5 4.0 3.2 4
2.18 15.0 4.7 3.7 Flood
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RUN 21 and 4
Spray Nozzle
	
: 1/8 GG-1 T1 = 30
Rotameter 	 : 50 mm T2 = 34
Spray Rate 	 : 355 cc./rain. T3 = 28
G 	 : 287 #/hr, ft2
RUN aa.
Po Vc Pm Ph P
.87 5.4 .31 .25 1/2
1.2 6.4 .42 .33 1/2
1.46 7.0 .50 .40 1/2
1.82 7.8 .64 .51 1/2
2.16 8.5 .84 .67 1/2
2.55 9.2 1.05 .83 1/2
2.75 9.6 1.1 .87 1/2
2.95 9.9 1.25 1.0 1
3.18 10.3 1.4 1.11 1
3.36 10.6 2.0 1.59 1-3/6
2.95 9.9 1.17 .93 1-3/6
3.15 10.2 1.5 1.19 1-3/6
3.25 10.4 2.0 1.59 1-3/4
3.4 10.6 2.9 2.3 3
3.5 10,8 3.75 2.98 4
3.7 11.2 4 3.2 Flood
RUN 4
.88 5.4 .33 .26 1/2
1.36 6.7 .56 .45 1/2
1.65 7.4 .78 .63 1/2
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RUN 4 (cont'd)
Po Vc Pm Ph P
1.85 7.9 .90 .72 1/2
2.05 8.2 1.08 .86 1
2.33 8.8 1.13 .90 1
2.55 9.2 1.25 1.0 1-1/4
2.74 9.6 1.58 1.26 1-3/4
2.85 9.8 2.05 1.63 2
2.89 9.0 2.5 1.99 3
2.9 9.9 3.0 2.4 3-1/2





: 1/8 GG-1 T1 = 31
Rotameter 	 : 70 mm T2 = 34
Spray Rate 	 : 540 cc/min. T3 = 29
G 	 : 443 #/hr, ft2
Po Vc Pm Ph P
.55 4.6 .27 .22 1
.75 5.0 .35 .28 1
1.0 5.8 .45 .36 1
1.3 6.4 .62 .49 1
1.48 7.1 .80 .64 2
1.62 7.4 .92 .73 1/2
1.85 7.6 1.06 .84 3/4
2.05 8.2 1.25 1.0 1
2.2 8.6 1.75 1.4 1-1/4
2.4 8.9 2.0 1.59 2
2.5 9.1 3.5 2.8 Flood
2,25 8.7 2.0 1.59 2
2.1 8.4 1.3 1.05 1
2.35 8.8 3.0 2.4 4
1.80 7.8 .98 .78 1
1.92 8.0 1.25 1.0 1
2.03 8.2 1.8 1.45 2
2.1 8.4 2.0 1.6 1-1/2





: 1/8 GG-1 T1 = 28
Rotameter 	 : 100 mm T2 = 35
Spray Rate 	 : 835 cc/min. T3 = 28
G 	 : 685 #/hr, ft2
Po Vc Pm Ph P
0.78 5.2 .35 .28 1/2
1.12 6.2 .58 .47 1/2
1.55 7.2 1.0 .80 3/4
1.70 7.5 1.43 1.14 1-1/4
1.85 7.8 2.5 2.0 3
1.98 8.1 3.6 2.9 Flood
1.14 6.1 .54 .43 1/2
1.32 6.7 .78 .62 1/2
1.45 7.0 .84 .67 1/2
1.52 7.1 1.0 .80 3/4
0.5 4.2 .23 .18 1/2





: 1/8 GG-1 T1 = 28
Rotameter 	 : 128 mm T2 = 30
Spray Rate 	 : 1140 cc/min. T3 = 30
G 	 : 935 #/hr, ft2
Po Vc Pm Ph P
.18 2.45 .08 .064 1/2
.59 4.45 .26 .21 1-1/4
.93 5.6 .39 .32 1-1/4
1.3 6.6 .57 .45 1-1/4
1.4 6.8 .68 .54 1-1/4
1.8 7.8 1.15 .92 1-1/2
2.05 8.2 1.5 1.2 2
2.13 8.4 1.8 1.43 2
2.35 8.8 2.4 1.91 2
2.5 9.1 3.3 2.6 Flood




AIR VELOCITYVSPRESSURE DROPYORK DEMISTER STYLE 931
Figure X
AIR VELOCITYVSPRESSURE DROPYORK DEMISTER STYLE 931
Figure XI
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AIR VELOCITYVSPRESSURE DROPYORK DEMISTER STYLE 931
Figure XII
AIR VELOCITYVSPRESSURE DROPYORK DEMISTER STYLE 931
Figure XIII
AIR VELOCITYVSPRESSURE DROPYORK DEMISTER STYLE 931
Figure XIV
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AIR VELOCITYVSPRESSURE DROPYORK DEMISTER STYLE 931
Figure XV
AIR VELOCITYVSPRESSURE DROPYORK DEMISTER STYLE 931
Figure XVI
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AIR VELOCITYVSPRESSURE DROPYORK DEMISTER STYLE 931
Figure XVII
AIR VELOCITYVSPRESSURE DROPYORK DEMISTER STYLE 931
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Figure XVIII
AIR VELOCITYVSPRESSURE DROPYORK DEMISTER STYLE 931
Figure  XIX
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AIR VELOCITYVSPRESSURE DROPYORK DEMISTER STYLE 421
Figure XXII
AIR VELOCITYVSPRESSURE DROPYORK DEMISTER STYLE 421
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Figure XXIII
AIR VELOCITYVSPRESSURE DROPYORK DEMISTER STYLE 421
86
Figure XXIV









AIR VELOCITYVSPRESSURE DROPYORK DEMISTER STYLE 421
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Figure XXVII
AIR VELOCITYVSPRESSURE DROPYORK DEMISTER STYLE 421
Figure XXVIII
AIR VELOCITYVSPRESSURE DROPYORK DEMISTER STYLE 421
Figure XXIX
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AIR VELOCITYVSPRESSURE DROPYORK DEMISTER STYLE 421
Figure XXX
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AIR VELOCITYVSPRESSURE DROPYORK DEMISTER STYLE 421
Figure XXXI
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AIR VELOCITYVSPRESSURE DROPYORK DEMISTER STYLE 421
Figure XXXI I
AIR VELOCITYVSPRESSURE DROPYORK DEMISTER STYLE 421
Figure XXXIII
AIR VELOCITYVSPRESSURE DROPYORK DEMISTER STYLE 421
Figure XXXIV
AIR VELOCITYVSPRESSURE DROPYORK DEMISTER STYLE 421
TABULATION OF DATA FOR FIGURE I AND II
Style 911
V K V K
5 V 18.5 .625 20.3 0.685
16.5 U 17.5 .59 19.1 0.646
19.5 0.66
29 T 16.5 .558 19.3 0.653
51.7 S 15.7 .53 18.5 .625
74 R 15.2 .513 18.3 .618
143 P 14.7 .497 17.7 .598
160 Q 14.5 .49 17.3 .585
287 O 14.0 .47 16.8 .568
443 N 13.7 .463 15.6 .527
685 M 12.6 .426 15.1 .510
935 L 12.0 .405 14.3 .483
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TABULATION OF DATA FOR FIGURE I AND II
Style 421
V K V K
5 30 15.2 .513 22 0.745
16.5 29 14.3 .483 22 0.745
29 28 13.4 .453 21.8 0.738
51.7 27 11.9 .402 19.0 .642
74 18 11.3 .382 18.6 .63
26 11.5 .389 17.3 .585
102 17 11.0 .372 14.7 .497
143 23 12.3 .416 14.6 .494
5 11 .372 11.9 .402
160 12 10.8 .365 13.7 .463
13 10.8 .365 14.1 .476
16 10.8 .365 13.3 .45
25 10.2 .345 15.0 .507
287 21 10.4 .352 11.2 .379
4 9.4 .318 10.0 .338
443 3 8.4 .284 9.1 .307
685 2 7.0 .237 8.1 .274




Pipe Size: 	 4.5" 0.D.
4.327" I.D. = D
Orifice Size: 2.012 = d
d/D: 	 2.012/4.327
0.!j65
Density saturated air = 0.0726 lbs/ft 3 Viscosity air = 0.0185 cp
Reynolds number in pipe = DVp 
For 4.5" pipe at Re = 34,000, orifice coefficient is 0.619 = C*
In orifice equation:
Plotted on calibration curve as follows:




Similarly for 2.595 inch orifice
*ASME Research Publication, Fluid Meters, Their Theory and
Application, Fourth Edition, per; 116, (1937)
1 0 0
CALIBRATION CURVEFORORIFICE METERS
AIR VELOCITYINLUCITE COLUMN,FEET PER SECOND
CALIBRATION OF NOZZLES FOR LOW LIQUID LOAD RUNS
Nozzles used were manufactured by Spraying Systems, Inc.
and for each run were held at a water feed pressure of 40
pounds per square inch except for very low spray rates. For
the very low ranges the 650017(C) nozzle, which was a 650017
nozzle modified by reducing the orifice size, was used at
lower pressures. The nozzles are flat spray type with 65
degree spray angle.
Nozzle Pressure 8 Ft/Sec 15 Ft/Sec 20 Ft/SecS G
6500170 40 35 21 23 22
20 25 16.5 17 17
10 13 5 4.7 6.5
650017 80 28 92 29.5 31.5 33
40 13 56 25.5 25
20 2 29 24 21
650025 40 25 86 36 34.5 33
650050 40 75 195 64.5 63.5 62.5
650067 40 85 245 91 90 89
65010 40 130 127 127 126
65015 40 183 176 194 192
*Brooks 25-L-1
S = Stainless steel ball float




CALCULATION FOR DEMISTER DENSITY
Style 421 931
Weight* 0.965 pounds 0.402 pounds





Volume 0.0805 ft3 0.0805 ft3
Density 12.0 lbs/ft3 5.0 lbs/ft3
*Does not include 16 gauge binding staples or fiberglass
cover.
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